A Gram-stain-negative, motile, non-spore-forming, coccoid bacterium was isolated from a stool sample of a healthy human subject and formed cream colour colonies on tryptic soy agar. Almost full-length (1500 bp) small subunit rRNA (16S rRNA) gene sequences were generated and a similarity search was conducted by BLAST. The results of the similarity search indicated that the bacterium belongs to the class Betaproteobacteria, family Alcaligenaceae. It showed maximum sequence similarity (96.5 %) with Pelistega europaea CCUG 39967 T followed by Advenella mimigardefordensis DSM 17166 T (96.1 %) and Taylorella asinigenitalis LMG 19572 T (95.3 %). The DNA G+C content of strain HM-7 T was 42 mol%. Strain HM-7 T contained C 14 : 0 , C 16 : 0 , C 16 : 0 3-OH and C 18 : 0 as the dominant fatty acids. Morphological, physiological and biochemical data also indicated that strain HM-7 T represents a member of the genus Pelistega, but at the same time distinguished it from Pelistega europaea CCUG 39967 T , the only species of the genus with a validly published name. Based on polyphasic characterization we conclude that the bacterium represents a novel species of the genus Pelistega and propose the name Pelistega indica sp. nov., with strain HM-7 T (5MCC 2185 T 5DSM 27484 T ) as the type strain of the species.
The human gut acts as a reservoir for many of the microbes dwelling in the human body. Progressive developments in the studies exploring the gut mechanisms have made the hypotheses of correlation of human health and gut flora, more concrete. It is believed that, the gut microbes have a diverse potential for effects on digestion, anti-inflammatory mechanisms and host immunity modulation etc. (De Filippo et al., 2010; Fujimura et al., 2010; Hakansson & Molin, 2011; Kau et al., 2011; Zhang et al., 2013) . Previous reports on the human microbiome have been mainly based on culture-independent molecular approaches (Tsai & Coyle, 2009; Kallus & Brandt, 2012; Sweeney & Morton, 2013) as compared with culture-based methodologies. Culture-independent studies of human microbiome revealed the presence of unidentified microbes inside the human gut (Gill et al., 2006; Qin et al., 2010) . Furthermore, culture-independent data (high-throughput sequencing and metagenomic analysis) focuses mainly on the structural diversity of microorganisms but fails to elucidate their functionality (Prakash et al., 2013b) . Therefore, to get a better understanding of the role of gut bacteria in human physiology, immunology and epidemiology of disease cultivation of gut microbes is necessary. Considering the importance of cultivation, we isolated different bacterial groups from the faecal samples of healthy individuals; based on the novelty of strain HM-7 T we selected it for further extensive characterization.
The family Alcaligenaceae was first proposed by De Ley et al. (1986) . It contains the members of the genera Bordetella, Alcaligenes, Advenella, Pelistega, Oligella, Taylorella, Pigmentiphaga, Achromobacter and Kerstersia belonging to the class Betaproteobacteria. Most of the bacteria from the abovementioned genera have been isolated from clinical specimens of animal and human origin, with few environmental isolates including Advenella kashmiriensis, Advenella mimigardefordensis DSM 17166 T and Pigmentiphaga kullae (Blümel et al., 2001; Ghosh et al., 2005; Wübbeler et al., 2006) . The genus Pelistega was first reported by Vandamme et al. (1998) , describing the bacterial strains isolated from infected respiratory tract of pigeon. Members of the genus Pelistega are Gram-stain-negative, non-motile, non-sporeforming bacteria and are oxidase-positive (Vandamme et al., 1998) . Phylogenetically, the species of the genus Pelistega are closely related to the members of the genera Advenella and Taylorella and show very limited physiological and morphological differences from the above-mentioned genera (Coenye et al., 2005) . Until the preparation of this manuscript, only a single species had been classified as a member of the genus Pelistega and limited data were available on its epidemiology and geographical distribution. Thus to get deeper insights into the physiological and ecological role of such bacteria, it is necessary to carry out isolation and characterization of these strains from diverse ecological niches.
Prior consent from sampling subjects and approval from the ethical committee of the institute was taken before collection of the clinical samples. Stool samples from healthy human subjects were collected aseptically in sterile Falcon tubes and immediately transported to the laboratory. Samples were stored at 4 uC prior to handling, but not for more than 24 h. For isolation of the bacteria serial dilutions of the samples were prepared in normal saline. Samples from different dilutions were streaked and spread on different media plates and incubated at 37 u C. After sufficient growth was observed, morphologically different colonies were picked and purified on fresh medium plates by multiple streaking. Cultures were preserved in liquid nitrogen as described by Prakash et al. (2013a) .
For small-subunit rRNA gene sequencing bacterial DNA preparation and 16S rRNA gene amplification was carried out as described by Prakash et al. (2012) . The amplification was carried out using eubacteria-specific primers 27F (59-GAGTTTGATCMTGGCTCAG-39) and 1492R (59-TACG-GYTACCTTGTTACGACTT-39). Sequencing was carried out by the Sanger method using 96 capillaries and a 3730xl automated sequencer (Applied BioSystems) as described by Prakash et al. (2012) . Sequence files (.abi) were manually edited and the contig was generated using ChromasPro software (http://www.technelysium.com.au/ChromasPro. html). A near full-length (1500 bp) 16S rRNA gene sequence of strain HM-7 T was produced. The similarity search was conducted using the 'Identify' option of the Eztaxon database (http://www.eztaxon.org, Kim et al., 2012) with validated type strains. The results revealed that the strain showed 95.17 % sequence similarity with Taylorella equigenitalis LMG 19572 T and 95.4 % similarity with Advenella mimigardefordensis DSM 17166 T , while it showed highest pairwise similarity with Pelistega europaea CCUG 39967 T (96.5 %). For phylogenetic reconstruction the 30 most closely related sequences were selected and aligned using CLUSTAL X2 (Thompson et al., 1997) . The sequence of Zoogloea ramigera ATCC 19324 (D14257) was used as the outgroup. The aligned sequences were then used to reconstruct phylogenetic trees using MEGA 5 (Tamura et al., 2011) . Three methods (neighbour-joining, maximum-parsimony and maximum-likelihood) were employed to reconstruct the phylogenetic trees. Bootstrap analysis was conducted using 1000 replicates.
Phylogenetic trees reconstructed using all the three methods showed similar tree topologies (branching pattern and clustering, Fig. 1 ) to those presented in previous studies related to the family Alcaligenaceae and genera Pelistega and Advenella (Coenye et al., 2005; Gibello et al., 2009) . Evaluation of tree topology revealed that strain HM-7 T showed clustering with Pelistega europaea CCUG 39967 T , Taylorella asinigenitalis LMG 19572 T and Taylorella equigenitalis ATCC 35865 T and showed highest relatedness with Pelistega europaea CCUG 39967 T . All the member of the genus Advenella formed a separate cluster and showed distant relationships with strain HM-7 T . Thus, it was observed that the sequence similarity data substantiated the findings of the phylogenetic analysis. Furthermore, based on the existing taxonomic rules in bacteriology (Tindall et al., 2010) , less than 97 % sequence similarity confirms that bacteria represent different species of same genus and DNA-DNA hybridization data are not required. Therefore, due to low sequence similarity of strain HM-7 T with Pelistega europaea CCUG 39967 T (the closest relative of strain HM-7 T ) we omitted DNA-DNA hybridization from this study. Stackebrandt & Goebel (1994) and Stackebrandt & Ebers (2006) have even proposed a higher cut off value for species delineation based on the 16S rRNA sequence data. Thus our findings of phylogenetic and sequence similarity data indicated that strain HM-7 T represents a novel species of the genus Pelistega.
Fatty acid methyl ester (FAME) analysis was carried out as described by Prakash et al. (2007) . In brief, strain HM-7 T , Pelistega europaea CCUG 39967 T and Advenella mimigardefordensis DSM 17166 T were cultivated simultaneously on tryptic soy agar (TSA) (HiMedia, India) plates at 30 u C. After 48 h of growth, 20 mg cells were scraped for fatty acids extraction. FAMEs were extracted and analysed according to MIDI using a gas chromatograph (model 9890A; Agilent Technologies), equipped with flame-ionization detector (FID), autosampler and capillary column (HP-5 column, 25 m60.2 mm60.33 mm). Peaks were identified based on retention time of standard run under a similar set of condition, using the software and database (TSBA6) of MIS (MIDI) (Sasser, 1990) .
A comparison of fatty acids of all the three organisms is presented in Table S1 available with the online Supplementary Material. The fatty acids profile of strain HM-7 T contained C 14 : 0 (4.15 %), C 16 : 0 (18.64 %), C 18 : 0 (1.69 %) and C 16 : 0 3-OH (3.08) as dominant fatty acids. All other fatty acids were detected in lower quantities (Table S1 ). The presence of C 16 : 0 and C 16 : 0 3-OH as major fatty acids in strain HM-7 T supported the classification of strain HM-7 T as representing a member of the class Betaproteobacteria, family Alcaligenaceae (Vandamme et al., 1998; Jang et al. 2001; Wübbeler et al. 2006) . Additionally, qualitative and quantitative differences in the fatty acids profile of strain HM-7 T from those of its closest relatives like Pelistega europaea LMG 10982 T and Advenella mimigardefordensis DSM 17166 T indicated that bacterium differed from its closest relatives and represented a novel member of the genus Pelistega.
To differentiate strain HM-7 T from Pelistega europaea LMG 10982 T and Advenella mimigardefordensis DSM 17166 T all three organisms were cultivated simultaneously on TSA agar plates. After 48 h of growth, cultures were subjected to whole-cell protein extraction using ethanol/formic acid as described in the users' manual of Bruker Daltonics (MALDI Biotyper 3.1) and extracts were analysed by matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) MS. A minimum of two biological replicates from each sample were created and analysed to test the reproducibility of the procedure. A 1 ml volume of protein sample was dropped onto a sample target (Bruker Daltonics) and allowed to dry. After drying, 1 ml a-cyano-4-hydroxycinnamic acid (CHCA) (saturated matrix solution in 50 % acetonitrile and 2.5 % trifluoroacetic acid) was added. The Autoflex Speed mass spectrometer and FlexControl (Bruker Daltonics) was used for data acquisition and analysis. Bruker's Bacterial Test Standard (Bruker Daltonics) was used as an external reference to calibrate the equipment, with a peak assignment tolerance of 250 p.p.m. Each spectrum contained 200 shots, and 1200 shots were superimposed to generate the total spectrum. Generated reports were compared with the bacterial database of Bruker Daltonics generated using type cultures of previously characterized bacteria.
The results of MALDI-TOF/MS for strain HM-7 T , Pelistega europaea CCUG 39967 T and Advenella mimigardefordensis DSM 17166 T showed no matches in the database of Bruker Daltonics. It was observed that the database lacked data for the genera Advenella, Taylorella and Pelistega. Additionally, the comparison of protein profiles of HM-7 T , Pelistega europaea CCUG 39967 T and Advenella mimigardefordensis DSM 17166 T showed variability. MALDI data showed that the profile of Advenella mimigardefordensis DSM 17166 T and Pelistega europaea CCUG 39967 T contained 95 and 90 peaks respectively with different mass to charge ratios (m/z) while the profile for strain HM-7 T contained only 84 peaks. Visual inspection of the profile also showed quite good variability in terms of quantity of proteins (number of spikes) as well as amount of expressed protein (intensity of peaks, Fig. S1 ). Our MALDI data also substantiate the findings of small-subunit rRNA gene sequencing and indicate that strain HM-7 T is different from Pelistega europaea CCUG 39967 T and Advenella mimigardefordensis DSM 17166 T .
For DNA G+C content analysis (mol%) total genomic DNA was isolated using the method of Marmur (1961) and purified by treatment with proteinase K and RNase. Melting temperature was analysed fluorimetrically using SYBR Green dye and a Step One Plus real-time PCR system (Applied Biosystems). The DNA G+C content was calculated as described by Gonzalez & Saiz-Jimenez (2002) . Results indicated that the G+C content of strain HM-7 T was similar to those of members of the genus Pelistega; however, it showed less similarity to those of members of the genera Advenella and Taylorella, which are the other close relatives of strain HM-7 T . Thus the results obtained from this experiment support the proposition that the bacterial strain HM-7 T represents a member of the genus Pelistega.
After isolation and purification, growth of strain HM-7 T was tested on Luria-Bertani agar, nutrient agar, TSA and R2A agar (HiMedia, India) to select the medium for Pusillimonas noertemannii BN9 T (AY695828)
Parapusillimonas granuli Ch07 T (DQ466075)
Pusillimonas soli MJ07 T (GQ241322)
Pusillimonas ginsengisoli DCY25 T (EF672088)
Pusillimonas harenae B201 T (GQ232740)
Castellaniella defragrans 54pin T (AJ005447)

Candidimonas nitroreducens SC-089 T (FN556191)
Candidimonas humi SC-092 T (FN556192) optimum growth. Based on luxuriant growth of strain HM-7 T on nutrient agar, the ranges and optima of salt (NaCl) concentration, pH and temperature for strain HM-7 T were determined in nutrient broth. To test the pH range and optimum pH for growth, nutrient broth with pH 5-10 (in increments of one pH unit) was prepared and sterilized by autoclaving. After autoclaving, the change in the pH was monitored. Medium tubes with different pH were inoculated in triplicate and incubated at the optimum temperature. Sodium bicarbonate buffer was used at pH 9 and 10 to stop the post autoclaving alteration in pH at higher pH. Growth response was evaluated by measuring the OD 600 of the culture at different times (24 h and 48 h).
A similar approach was used to study the salt tolerance potentials of the organism but with different concentrations of NaCl in culture broth. To study the temperature range and optima, cultures were inoculated in triplicates and incubated at different temperatures. Growth was monitored by measuring the of the culture at different time intervals. The Gram phenotype of the strain was tested using a Gram stain kit by Hi-Media. Production of oxidase and catalase were detected using oxidase discs (Hi-Media) and 3 % H 2 O 2 respectively. Tests for nitrate reductase, urease, protease, gelatinase, DNase and aesculin hydrolysis were conducted separately as described by Smibert & Krieg (1994) and re-verified with API 20NE (bioMérieux). Assimilation of different sources of carbon and production of different types of extracellular enzymes was assessed using API 20NE and API ZYM kits from bioMérieux according to the manufacturer's instructions. DNase activity (DNase production) was detected using DNase agar supplemented with methyl green (Weckman & Catlin, 1957) and motility was determined using motility agar.
Unlike Pelistega europaea LMG 10982 T (fastidious and micro-aerophilic), strain HM-7 T grew aerobically and was non-fastidious. It showed similar growth on TSA and nutrient agar plates, but growth on Luria-Bertani agar and R2A agar was comparatively slow. It formed 2 mm wide, cream coloured, round convex and non-mucilaginous colonies after 48 h of incubation on TSA agar. Strain HM-7 T was Gram-stain-negative, motile, aerobic and coccoid. Differential features of the strain HM-7 T from its closest relatives of the genera Pelistega, Advenella and Taylorella are given in Table 1 . Detailed descriptions of morphological, physiological, biochemical and chemotaxonomic data for strain HM-7 T are described in the species description.
Small-subunit rRNA gene sequence similarity results indicated that strain HM-7 T showed a maximum of 96.5 % sequence similarity with Pelistega europaea CCUG 39967 T and based on the existing rules of bacterial taxonomy it is a representative of a novel species of the genus Pelistega. The DNA G+C content also verified the findings from 16S rRNA gene sequencing and grouped strain HM-7 T as a member of the genus Pelistega and delineated it from the genera Advenella and Taylorella. In addition, the presence of C 14 : 0 , C 16 : 0 and C 16 : 0 3-OH as the dominant fatty acids confirmed its closeness to the family Alcaligenaceae, while qualitative and quantitative differences from Pelistega europaea CCUG 39967 T (Table  S1 ) support its novelty. Similarly, morphological, biochemical and physiological data for strain HM-7 T showed agreement with those reported previously for members of the genus Pelistega but at the same time delineated it from Pelistega europaea CCUG 39967 T the only existing species of the genus Pelistega (Table 1) . Although Coenye et al. (2005) had previously mentioned that due to minor morphological and physiological differences among the genera Advenella, Pelistega and Taylorella and some other related genera of Alcaligenaceae, it is difficult to differentiate them phenotypically. Based on our findings, we concluded that extensive phenotypic characterization gives a better resolution and assists in easy characterization. Our phylogenetic, phenotypic, chemotaxonomic and genotypic results grouped strain HM-7 T with the genus Pelistega and delineated it from Advenella and Taylorella. Moreover, phenetically as well as genetically strain HM-7 T showed differential features from Pelistega europaea CCUG 39967 T ( Table 1) the only existing species of the genus Pelistega with a validly published name. Thus, based on our findings we conclude that strain HM-7 T represents a novel species of the genus Pelistega and propose the name Pelistega indica sp. nov.
Description of Pelistega indica sp. nov.
Pelistega indica (in9di.ca. L. fem. adj. indica pertaining to India, the place of isolation of bacterium).
Grows aerobically and forms 2 mm diameter non-pigmented, cream coloured colonies on TSA agar after 72 h of incubation. Grows between pH 5 and 10 and shows optimum growth at pH 8. Shows growth at 20-40 uC after 72 h of incubation with optimum growth between 30 and 35 u C. It shows better growth without salt, tolerates 2 % NaCl in growth medium but does not grow at 3 % NaCl. Cells are Gram-stain-negative, motile cocci and show growth on MacConkey agar but do not ferment lactose. Positive for oxidase and citrate but negative for catalase, gelatinase, urease, DNase and aesculin assimilation, and methyl red and Voges-Proskauer tests and indole production. Contains C 14 : 0 , C 16 : 0 and C 16 : 0 3-OH, as dominant fatty acids.
The type strain, HM-7 T (5MCC 2185 T 5DSM 27484 T ), was isolated from a stool sample of a healthy human. The DNA G+C content of the type strain is 42 mol%.
